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SECTION &

LEVEES - DET/ILS AND ESUTILTES

1, EXISTING LEVEES. - Leveec for protection from flceds have beon

constructed by various interests in the lower Conunecticut River since the
middle of the nineteenth century. There are no protective levees in the
upper valley, in the States of VWew Hampshire and Vermont. The levees con-
strueted to protect rural areas are princinally to prevent erosion. Levees
constructed to protect real estete eand industrial developments were con~
structed, in general, to pive protection aptinet a flood of the magnitude
of 1854, which, in the lower valley, wms apororxi etely the smre heicht as
the more recent flood of 1727. ~ fiter the wll-tive recor? flood of 19%:,
which topped all cxisting levees and ciused sreut losscs, a number of ox-
isting levees were roiscd and cnlarged by the gnsineer Denartment, vith
local cooperation, as worl rellief projects n accordence with the Fleod
Control Act of 19% . Construction of lcvers at scven localities, as out-
lined in the comprehonsive ~lun, was ap.roved Ty tlw Flged Contrel et of
1938, Portions of these lovecs have beeu completed. Detailed inforretion

perdeining to cxisting levee srotection is given in the following tadle,

{Tablce on followine pacg)

- 132 -
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2. STATUS OF PROJECT. - The seven leves projects authorized by the

Flood Control Aot approved June 28, 1938 have heen completed, or are at
this time nearing completion by contract operations. Since the plans and
specifications for these were approved in detail by reviewing authorities,
the detailed estimates and costs are not given here. For future work,
estimates are presemnted in as much detail as the design informstion now
available permits (see Paragraphs 10 to 16, inclugive). These estimates
are based upon the unit prices experienced under present contracts and
hired labor construction,

3 §EQ£§. -~ This section consists of a description of the work ine
volved in the local protection work at each of the seven localities of
the aponroved plan, and at two additional localities, inecluding a detailed
estimate of the costs. The purpose is to present the breakdown of the re-
vised estimates and total cost figures of the approved plan, in order that
the increases outlined in the body of the report may be analyzed; and to
present the breakdown of the cost estimates for the levees recommended [or
Springdale and Riverdale, Massachusetis.

L. DATA AVAILABLE FOR DES IGN, - Plane~table surveys on a scals of

1:1200 with e vertical interval et 5 feet have been made of all the areas
where levee improvements are proposed. These are supplemented by maps of
the protected areas, obtained from local sources, and have been used as

a basis for design. Foundationtest pits, and auger and core borings were
driven for imvestigation of foundation conditions. Soil samples have boon
examined in the Soils Laboratory to determine suitability of the materials
for embenkment construction and to determinc the permeability of soil and
expected scepnge through and under the levecs, The foundotion explora=-
tions and investigations of the materials havc been sufficient to permit

determination of a safe and economical leves design.

- L2l - .



B BASIS OR_ESTIMATES. - Farth levees with s 10-feoot crowm width

and side slopes of 1 verticcl on 2-1/ horizontcl are rrovided, except
where lacl of space nrecludes their use, in which cuge reinforced flood
wolls of the cantilever type are ured. River ' rnls :nd eurth fille,
which ~.#% subject to scour by ice metiom or iish ~eloclties, are pro-
teeted by rirrape Steel shect-piling cut-offy are provided under concrote
valls and earth {ills that may be subiect to high beads and which ore con-
structed on permeable foundrntions thet will “errit a relutively Ligh owount
of seepage, Subsurface filter driiins oo sronoged b the lindegide of hi-h
corth seetions to insure cdegunte stebilitr ol the wi 1l struetvre by moin-
toining a low saturcation line, tnd ot the londoide tee of L1l cancrote
walls to prevent piping. In the design of provisicas for sdequoate dridn=
age of the protucted arcis durire flood stescs of the Conacetleut kiver,
the capacities of the puping nlaats and droincre systems heve been buased
on the followin~ factors: amount of roinf 11, ifatensity, and durction of
storms; sanitory sewage based unon nonuleticen Intensitics; seepapre through
end under levees; lesukage of gutes; ' nd gize of storope bosins, 10 aryv,
The costs of the leveos were cotineted vpot desirrg which vwill proside ikre
4l 3

most economd cal and sofe comsiruchion for o sortienlar site.

Se COOZLIAIT O » L2, OUVER LOCAL PROJLCTS, - In wll ceses offort lan

been mede to detemine nlins for future conctirvetior under consider tion

by local intercsts

, in order tiwt anv oroposaed leves congtrueilon con be

adupted to a local improvewsnt proprum, ws long ws the Frdercl ernenditure
Tor flood control is not inereused and the inte~writy of the levee construe-
tion is protected.

Te  UNIT PRELCLS. - Unlt prices arc bused upon constructioa ceslts for

similar types of wurl in Jew Enpglend ond clsevhere cnd recont eontrict wor's

in the Distriet, rarticular use being mmde of <otu on verious existing
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levees, and drainege and pumping systeoms in the Comnccticut Valley. Unit
prices vary with the conditions, methed of covnsiructiom, and the avail-
ability and location of materials at each site.

8. CONTINGENCIES, ENGINEERING, AND OVERTEAD. = Contingencies ore

estimeted at 20 percent to tele account of possible variations in the
subsurface conditions, flexibility in the desirn of the levees, and conw
struction difficulties snticipated. Enginecring ond overhead are esti -
ted at 15 percent of the constructiom costs.

T RIGHT S~ OF-WAY AND DAJAGES. ~ The ectirates of costs of righte-

of-way and the estimated damases whick will accrue because of the ac-
quisition of lands for the construction of le ees are based upon inflerma-
tion from local officials, upon assessed wluations, and upon field
reconnajissence in accordance with penerally accepted appraisal methods.
Under the state laws properties are assessed at their fair narket velues,
based on appraisals made every ten vears. Dunaces to riparian rights

have been classed as diumages since the dismocition of the rights by thc
individual owners can not be foretold prior to acquisition of rights-of-way.

Legal, overhead, and general expenses have beon cstimated at 20 percent.
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HARTFORD, COMNNECTICUT.

Gonecral deosceription, - 4

is given in the tody of the report,

mate component coste oare listed below,

cenerel Jaserintion of
e il

the rroject

The itoms of vrork and their approxi-

cn Plate No. 95; typicnl scetions arc showm on TPlato No. 90.

Their geogrephle limits are shown

ITH:" STATUY OOST TO CO5T TO ALDTYT TC TOTAL
U. S. CITY OF COt PLETEH QO0T  RITARES
GovT, HERTRORD  ODITRALCT
Ht. 1 to 7it, L, Completed #1,381,000 “ 5L, 000 0 #1,07%, 000
and Ta
Pte 5 = 7b Comnletod 920, 000 03,000 0 1,870,000 Construc=
tion
Ft. 5 = 7D Comploted L9, 000 [if:9, 000 Recone
structicon
of S1ide
Ht. 6 Comploted 2,817,000 5%1,000 0 Z, 708,000
Hte B Fearlr “om= 135,000 0 3,000 L73,000
pleted
Ht, 9 Complotod 99,000 0 0 99,000 Temporary
Ht. 10 Completed "0, 000 0 0 50,000 Temporary
KEENEY LAME Under {a) Permonent
POMPING STATION Design 21,000 * £15:0,000 161,000 Stetion
BUSHNELI, PARY  'nder (o) Pormanent
PIMPING STATION Design 30,000 e 160,000 190,000 Station
TOTALS $5,756,000 42,542,000 £303,600 ©08,5601,000
* (City of Hartford will bear portion of total cost nftor construce

tion is complete,

(a} To bo constructed efter the prasent war omergoney.

B Local option, = The total cost toe the United States of con-

e

struction at Hartford is *5,7%6,000, This is bzsced upon protection te the

authorized grade, the corth lovens having o 10=foot top width, and flcod

wnlls providing the protceticn along the Pork River, The City of Hartford

desires o grade for the genernl protection from 5 to & foot higher than

thet authorized, o 10=foot top width for carth levees, and o conduit in=-

stend of Floed vnlls for tho Park River. The city has borne the additionnl

cxponsc of sueh work,

ce Detniled description, = Ttems Ht, 1, 2,

%2, and 4 provide pro=
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tection for the zome north of Memorial Bridge. Items Ht. 1 and 2 have been
completed by hired lebor operatiors, and Ttems Ft, 7 anl !} were comnlched
under contract,

(1) Tter Ht. 1 involved the excavetion and completion of the
I'eadow Brool diversicn channel, and the placing of about 200,000 cubic
vards of earth embanirent and 105,000 squares feet of stecl sheet piling.

(P} Them Ft. 2 included thn exeavation of & cut=off trench

I

and the plecing of 135,000 sguare fect of stesl sheet piling.
& o iy G H

(3)  Ttem Ht. 3 is & purping vlant serving a draliage area

of 1,3L0 acres. Construction invelved 13,000 cubic yards of covon ex=-
cavation, placement of 3,000 square fect of steel sheet piling and 2,520
cubic yards of reinforced concrete, corstruetion of a superstructure, and
installation of pumning equipment (furnished under separate contract).
(h) Ttom Ht. L corsisted of the construction of an ecarth
levec, complete with riprap protection, from Memorial Bridse north to
Station 99, and from Station 158 to Station 162, the provision of stecl
sheet piling from Ifemorial Bridge to Station 58 and from Station 155+07
to Station 1AL+20, the construction of two stop-lopg structures and the
excavation of the Pumping Station storage pond. The prinecipal quantities
were 927,000 cubic vards of earth embaniment, 197,000 squarec fect of stcel
sheet piling, ,1.00 cubic yards of reinforced concrete, and 11,000 cubic

vards of riprap nrotection,

(5)  Item #t. 5, IMomorial Lridge to 700 feet south of Park

River, consisted of construction c¢f ewnmroximatoly 11,800 lincar fect of con-
crete wall with steel sheet piling, o smell levege, and nocessary bank

treatnent,

(6) Item Ht, 6, Park River protection and Pumping Stations,

consisted of 5,600 fect of closed pressure concretc corduit clong the Park
River, and the construction of two pumping stations (temporary construetion,
sec Item Ht, § and Item Ht. 10). The Park Rivor conduit is a double=barreled

structure, each compartment having = clear width of 70 feet and a maximum

-



elear height of 12,5 feet, vith Cletls curved roef and invert, The cost
of rebuilding and repeiring the bridsaos erogsing the Park River has not
been ineluded in the estimete, sirce this is an shligotion of the locnlity,.

(73 bor T, 7. Aviation Tiosd rorth 900 feet, consisted of

the enlargement and repair of Q00 feot of the existing Clark Dike, Tt

1

involved plocing approximetely 32,000 cubic vards of (mbanbment and 1,000
cubic vards »f riprep, aend a number of incidental droinnge itoms,

() Item Ht. Tb, 700 foet south of Park Tiver to 900 feet
north of Avietion Rond, consisted of eprroxinately 4000 feoct of earth levec
and 200 feet of coneroto wall, ineluding stecl shoot nlling cuteoff’, and
o pumping station of 29 ¢,f,5, capacity, This elinement ineludes protec=-
tion for the South ‘eadows steam=clectric station of the Hartford Electric
Light Comnany, which origirally was no% ircluded in the nrotechion, The
additional cost resulting from the change in olinmment is estimated Lo be
f262,000 over that of the oricinal nlincment, The South lendows lovoe was
enlarged ard roiscd 2 feot between the roilrond s*on=log structure and high
ground ncar “‘ethersfield Avenue,

(9)  Ttem Ht. 8 = Gully Prook Conduit consistud of 2435 £t
of conerote conduit nlong Gully Brool,

(10)  Item Et. 9, ¥ecney lonce Pumping Station is o temporary
station to provide protcetion until sftor the prosent wor smergeneys. The
temporary station consists of o eonereotc substructure ond wooden building
housing onc 36" volutc pump, '

(11}  Item Ht. 10, Rushmell Parlk Pumping Stetion is o
temporary station to provide proteeticn until ofter the proscnt wr
omergeney, when the perrmancent stotion will be constructed, The tomperary
station consists of a conercte substrueture and wooden building housing

onc 36" volute pump,
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1lls EAST HARTWORD, COMMECTICUT.

a. Description. - A general description of the project is
given in the body of the report., The items of work are listed below.

Their geographic limits are shown on Plate Wo. 97; typical sections are

shown on Plete Yo. 98,

Estimated
Item of work and locaticn Present stetus gonstruction
cost

East Hartford, Connecticut Totel y2 286,000
EH.l - Levee, initial hired labor nunit Completed
FEHs2 - Levees and wall, railrecad south

along Connecticut River Completed
EH.3 - Levee, Connecticut River to Svale u

n
1

EH.A - Levee, Swale up Hockanum River
EH.ba~ levee, norin of lew Haven Rallroad
EBe6 = Pumping stations "

(1) Ttem EH.l, a section of earth levee extending LOO feet
north of Connecticut Boulevard, was completed by hired labor operaticns.
The prinecipal quantities were 9,000 cubic vards of excavation, 2,800 cubic

yards of earth embankment, and 13 acres of clearing and grubbing.

(2) TItem BE.2, consisting of an earth levee and a concrets

flood wall from the railroad south along the Connecticut River, was
completed by contract. The work consisted of 6,600 feet of earth
levee and 550 feet of conerete flood wall, involving L30,000 cubic yards
of earth embaukment, 39,000 cubic yards of excavation, L,800 cubic yards
of reinforced concrete, 125,000 square fest of steel sheet-piling, and
the construetion of the outlet works for the Cherry Strect and Pitkin
Street Pumping Stations and reolated dralnaze facilities,

(3) Itom EH.3, is an earth levee cxtending 1,600 feet from
the Connecticut River to the Swale,.

(4) Ttem EH.L is o length of levee and wall extending
from the Swale up the Hookanum River, It inecludes 5,100 foet of earth
leves, 200 feet of conereto flood wall, one stop-log structure, and re-

loted drainage facilities.

- Ll -



(5) Ttem EF.5a consists of a levec north of the New
York, HWew Haven and Hartford Reilroad. The principal items of work
were 6,900 foet of earth leves, one stop-log structure, drainage fa-
cilities, and river bank trestment.

(6) TItem BH.6 consists of the construction of three

pumping stations: Cherry Street (excluding outlst), 30 c.fes.; Pitkin
Street (excluding outlet), 45 cefess; and at the south end of the Swale

(including cutlet and storage pond), 300 cef.s.
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12« SFRINGFIELD, MASSACEUSETTS.

as Descrintion. -~ A gereral description of the project is

given in the body of the report. The ibtems of work are listed below.
Their geographic limits are shown on Plate Mo« 99; typical sections are

shown on Plate Nec. 100,

Estinated
Ttem of work and location Present status construction
cost

Springfield, Massachusetts Total $1,067,000
5.1 ~ Levee, hired labor unit above

North End Bridge Conpleted
S.2 = South End levee section Completed
5.3 = Mill River Conduit Comnleted
S.4 - Tall, North End Bridge to

Chicepes line Completed
S.5 - all, Chicopee line to high

ground Completed
$.5a- Plainfield pumping station Completed

(1) Ttem 8.1, consisting of earth levee construction
from North End Bridge to Station L+70, a total length of 300D feet, of
which the principal quantity 1s 1,000 cubic yards of earth fill, was
completed as a work relief prcject.

(2) Ttem S.2, South End levee section, consists of three
seotions of concrets wall and a length of earth levee, The wall units
are: (1) from Elm Street and Columbus Avenue to high ground at Union
Street, a total length of 1,790 feet, including reinforcement of the
riverside wall of the United Electric Light Company plant; (2) from
high ground at Gardner Street to Mill River, a total length of 1,220
feet; and (3) from Mill River to a point 300 feet north of Sonth End
Bridge, a total longth of 1,660 feet. BEarth levee extonds from this
point to South End Bridge, a length of 370 feet. Five stop-log
structures were constructed. The principal gquantities involved were
5,550 cubic yards of reinforeed concrete and 67,000 square feet of steel
gheet-piling, The project was constructed under contract.

(3) Ttem S.3, Mill River Conduit, consists of a ro-
inforeced concrete conduit and walls extending approximately 1,665 fect
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upstree\f’rom,the Connecticut River to an existing dam. H{

(L) Ttem S.li, 5,700 linear feet of comorete flocd wall
and river bank improvement, extends from about 500 feet north of the
North Bnd Bridge to the Chicopee city lines The principal quantities
involved vere 8,260 cubic yards of reinforced concrete, about £0,000
cubic yards of excavation and backfill, 1,000 cubic yards of riprap,
and 104,500 square feet of steel sheet-niling. The project vas
constructed undesr contract.

(5) TItem $.5, extending north from the Chicopee city
line to high ground, consists of two sections of concrete flcod wall
and river bank protection: (1) from Chicopee city line to the south
end of the existing flood wall at the Springfield Rendering Plant, a
total length of 2,200 feet, and (2) fron the north end of the existing
flood wall at the Springfield Rendering Plant to high ground at the
Boston and ¥aine Railroad, a total length of %30 feet. The principal
quantitiss involved were 2,770 cubie yards of reinforced concrete, about
16,000 cubic yards of excavation, 3,800 cubic yards of hand-pleced rip-
rap, and 37,000 square feet of steel sheet-piling. The project was
construsted under contraoct,

(6) Ttem 5.5a, is a pumping plant located near Plainfield
Street, Chicopee, serving a drainage arca of %0 acres. The project was
constructed under ccntract.

134 WEST SPRINGFIELD, MASSACHUSETTS

B¢ Description. - A gemeral description of the project is
given in the body of the report. The items of work are listed below.
Their geographic limits are shown on Plate 10Y; typical sections are

shown on Plate No. 102,

Estimated
Ttem of work ond location Fresent status Construction
cost

West Springfield, Massachusetts Total for all items $i,456,000
WS.1 - Levee and wall above Agawam Bridge Completed
342 - Levee, Memorial Bridge to Sta. 32 Completed
WS.3 -~ Levee, Sta. 32 to Sta. 56487 Completed
WS4 - Levee, Sta. 56+87 to Agawam Bridge Under design
345 ~ Levee and wall, North End Bridge

to Memorial Bridge Completed
WSs6 - Lovee and wall, north of North End

Bridge ] Completsd
WS,7 - Pumping stations Ceompleoted
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(1} Ttem "S,1 is a levee and wall extending from the Ajavam
Bridge upstream along the “Westfield River to bhigh ground, and consists of
approximately 3,200 feet of earth leves enlargement and 400 feet of new
concrets flood wall. The principal quantities involved are 82,000 cubie
vards of embankment, 755 cubic yards of reinforced concrete, 6,400 sguare
feet of steel sheet-piling, and 8,000 cubic yards of hand-placed ripran,
The project v as constructed as a hired labor job.

(2) Ttem WS.2 consists of 3,0%0 feet of earth leves enlarge=-
ment extending from the Memoriaml Bridge te Station 32, The principal
quantities are 32,000 cublie yards of earth fill, 29,100 square feet of
steel sheetwpiling, 1,700 cubic yards of rock £ill, end 1,%00 cublic yards
of hand~placed rivrap. The project was constructed under contract.

(3) Ttem WS.3 oonsists of 2,,07 linear feet of carth levce
enlargement along the “estfield River, betieen Steticns 32 and 55+87.

(}4) Ttem WSl consists of foundation treatment for ap-
proximately 6,100 linear feet of existing levee along the lestfield
River, from Station 56+87 to the Agawam Bridge.

(5) Ttem WS.5 consisted of earth levee cnlargement, con-
struction of reinforced cencrete flood walls, rcpairs of stop-log struc-
tures and concretc walls, and river bank improvement betwcen the North
End Bridge and the Nemorial Bridge. The total length of earth levec is
approximately 5,000 feet, and of concretc walls 1,370 lincar fect. The
project was constructed as a hired labor joba

(6) Item ©8.6 includes 410 lincer foet of reinforced oon
ercote flood wall and 2,400 linear fest of river bank improvement, north
of North ind Bridge. The principal quantities are 235 cubic vards of
reinforeod concrate, 6,000 cubic vards of cxcavation, 8,000 cubic yards
of rock fill, and 3,500 cubie yards of hand-placed riprap. The itom was

congtructed as s work reliefl project.



(7) TItem ¥S.7 includes three pumping stations. Each
involved a substructure, superstructure, equipment and installaticn,
and an outlet conduite. The stations are iccated (1) at Varren Street,
north of Iorth End Bridge, serving a drainage area of 500 acres; (2)
at Bridge Street, between North End Bridgze and emorianl Bridge, serving
a drainagze area of 380 acres; and (3) at Circuit Avenue on the ‘est-
field River, serving a drainage area of 585 acres. The latter
station is located at the Oxbow pond, which is used as a storage
pond.e

be Cost estimates, - The detailed cost estimtes for the

item under design follows:
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WEST SPRINGFIELD, MASSACHUSETTS

COST B

STIVATE - ITEI!

-_—

Sta. 56+87 to Agawam Bridge

Ttem Unit
No. Designation Quant ity cost  Amount Total
1 Preparation of site 10,78 acres 150,00 1,617
2 Common excavation 29,500 cu.yd,. 25 7,100
%3 Steel sheet piling 200,600 sqelte 1.00 200,600
Ii Pervious fill 1,920 cua.yd. .20 28l
5 Secreened gravel 2,500 " " 2.00 5,000
6 Semi-compacted backfill 750 % 25 18L
7 Tile drains
as O-inch V.C. pipe 3,500 lin.ft. 110 1,100
Be 12-inch V.C. pipe 200 " " 65 130
8 Cerment 115 vbl. 2.50 288
9 Conercte 85 cu.vd. 12,00 1,020
10 Stezl reinforcement 2,660 1b, +05 133
11 IHiscellaneous iron and
stocl 2,850 " .15 428
12 Torscil 1,503 cuwyds 1.00 1,500
12 Sodding and secding 1.0 acre 350.00 350
1L Cleauing up Lump sum 1,000

Contingencies 208

Engineering and overhead 157

TOTAL

- 45k to 155 -
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245,721
39,270

305,000



1/yys CHICOPEE, MASSACHUSLTTS -

B Deseription, - A general description of the project is
given in the body of the report. The geographic limits of the projects
are shovm on Plate No. 10%; typical sections are shown on Plate No. 1004
(1) TItem C.l consists of an earth levee from Station 107+4%
to Staticr 152+31, and was completed by hired labor. The principal items
of work consisted of the removal of Ames Sword Company Dam on the Chicopse
River, damaged by the f£lood of 19%8, and the placing of approximately
66,000 cubic yards of earth embankment and /},500 linenr feet of rock toe

drainss

(2) Item C.2 is an earth levee north of the Chicopee River,

and was completed under contract. It extends from Station O to Station
202+4,0, except the section between Stations 107+4% and 162431, which is
included in Ttem C,1. The principal items are approximately 285,000

cubic yards of earth embankment, approximtely 10,800 linear feset of rock
toe drain, approximately 7,800 cubic yards of handeplaced riprap for bank
protection, cns stop-log structure, and the conduit for a propossd pumping
plant.

(3) Ttem C.3a is an earth lovee and concrete wall on the
south bank of the Chicepee River, viest of the rallroad. It was constructed
by hired labor operations and consists of approximately 575 feet of con-
crete wall, 1,050 feet of e arth leves, and one stop-log structure, and
one pwnping statiocn with a pumping canacity of 10 cWfes,

(LY Ttem C.%b is a levee and vall on the south bank of the
Chicopse River, east of the rnilroad, consisting of appraximately 250 foot
of earth levee, 2,600 feot of conerete wall, six tailrace gatos and gate
structurcs, and one stop-log structure.

(5) Ttem C.ly, the Viillimansett scction, consists of ap-
proximately 600 feet of oarth levec, rslocation of ¥illimansett Brook
Chsrmel, and one stop-log structure. The construction of this projeect
has been defecrred until after the pressnt var emergency.

(6) Ttem C.5 includes seven pumping stations having loeca=

tions and approximate pumping capeacities as follows:



Purping Station Approx. Capecity

Charbonneau Terrace 115 cefuse
Call Street 150 w
Jones Ferry 300 "
Paderewski 120 "
Bertha Avenue lopo M
Station Ne. & (South Bank) 10 "

n n 7 1 H 1t 65 "

" L n n 31 "

The construction of each pumping station includes the substructure and
superstructure, the mechanical equipment and installation, and the outlet
eonduit, The Bertha Avenue punping statlon wes provided with a small stor=-
age reservoir. All stations have been constructed except the Charbonneau
Terrasa pumping station, The total cost of Ttems C.l to Ce5 inclusive, not
ineluding Item C.L (the illimensett Section) and Ttem C.5e (Charbonneau

Terrace Pumping Station), was about $1,5L9,000,
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15, HOLYOKE, MASSACHUSETTS.

g+ Description. - A general description of the project is given
in the body of the reporte The items of work are listed below. Their
geographic limits are showm on Plate No. 105; typical sections are showm

on Plate MNoe. 106,

Estimated
Item of work and location Present statug construection
cost

Holyoke, lMassachusetts Total for all items §2,71%,000
Hl.1 = 4#all, initial hired labor unit Completed
Hl.2 - 7all and pumping stations, north

section Completed
Hl.2a- Pumping equipment Completed
H1.,3 -~ ilall and pumping stations, south

section Under design 1,363,000

(1) Item Hl,l consists of a corcrete flood wall extending
from the Holyoke Water Power Company 8pilliay 630 feet dowmstream. The
principal cuantities were 1,600 cubic yards of excavetion, 1,740 subie
yvards of reinforced concrete, and related drainage facilitiess Tt was
completed as a work relief projscts

(2) Ttem H1l.2 consists of three sections of concrete flood
wall and earth levee, having a total length of 5,500 feet, and four pumning
stationse The first section, 1,400 feet of conerete flood wall, extends
from the initial unit, Hl.l, along the north bank of the Holycke Fo. 2
Vlosteway to high ground on the west side of the Holyoke No. 2 Overflow,

It has one pumping station of 62 c.f.s. capacity, serving a drainage ares
of 8 acress The second section, 1,300 fect of concrete flood wall, extends
from high ground on the east side of the Woa. 2 Overflor slong the south
bank of the No, 2 Wasteway to high ground at the County Bridge. It has one
pumping station of 62 ¢.fes. capacity, serving a drainage erea of 7 acrese
The third scetion, 2,400 feet of conerete flood wall and LOO feet of earth

levee, extends from high ground at the County Bridge downstream to high
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ground near Mosher Street. Tt has two pumping stations of 78 cefess
total capacity, serving a drainage area of 25 acress The principal
quant ities involved were 62,000 cubic yards of earth and reck excavation,
21,900 cubic yards of reinforced concrete, 136,000 square feet of steel
sheetwplling, 5,200 cubie yards of earth embankment, five stop~log strue=-
tures, nine tailrace structures, related drainage facilities, four pumping
stations, and instellation of equipment. The projeot was constructed
under contract.
(3) TItem Hl.2a, pumping equipment, includes the supplying

lof the neceseary pumping units to the general contractor for Item Hl.2,.

- (L) Item Hl.3 consists of three sections of concrete flood
wall having a total length of 11,100 feet. The first section is 3,100
feet long and extends from high ground near Appleton Street downstream
to the No. L Viasteway, and along the bank of the No. L "asteway and the
Third level Canal to high ground at Cabot Street. Tt has one pumping
station of 67 c.f.s. capacity, serving a drainege area of 18 acres. The
second section is 3,200 feet long and extends along the landside bank
of the Third level Canal from high ground at Cabot Street to high ground
at Main Street. It has one pumping station of 111 c.f.s. capacity,
serving a drainage arem of 72 acres, The third section is 1,800 feet long
and extends from the existing concrete flood wall near Main Street along
the bank of the Third Level Camel to the Nos L Wasteway and downstream
to the exlsting Springdale leves. It has one pumping station of 89 cufese
oapacity, serving a drainage ares of 19 acres. The principal quantities
involved are 50,000 cubic yards of earth and rock excavation, 17,800 cubic

yards of reinforesed concrete, 255,000 square feet of steel shest-piling,
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cight stop-log strueturcs, cight tullraco structurcs, relatoed drainngo
facilitics, ard thrce punping stotions, ineluding oguipment, The tobal

ostimzted cost of this projoot is #1,%63,000.
b, Cost ostimato, = The dotailed cost cstimote for the itom

r—

now under design follovras



HOLYOKE, MASSACHUSETTS

COST ESTIMATE - ITE!l Hi.3

Wall and pumping stations, south section

I;:? Designation Quentity 32;: Amount  Total
1 Preparation of site 7 aecres 300,00 ¢ 2,100
2 Care of water Lump sum 25,000
3 Support of railroed " 25,000
I, Excevation, cormon 50,000 cu.yd. Lo 20,000
5 Steel sheetapiling 255,000 sqeit, 1.00 255,000
6 Backfill 35,000 cul.yd. 225 8,750
7 Riprap, hand-placed 500 % 5600 2,500
8 Conerete, reinforced 17,800 " " 16,00 28!, 800
@ Steel reinforcement 1,700,000 1h. 05 85,000
10 Gates and machinery Lump sum 65,000
11 Misocellaneous wroon 140,000
12 Drainage and pumping "o 175,000
% 988,150
Contingencies 20% 197,630
1,185,780
Engineering and overhead 15% __Y17,e20
TOTAL 1,363,000
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164  NORTEAMPTON, MASSACHUSETTS.

ae Description. -~ 4 generel description of the project is
given in the body of the report. The items of vork are listed below.

Their geographic limits are shom on Plate No. 107; typical sections shom

on Plate Ho. 108,

Estinated
Item of vork and location Fresent status construction
cost

Northampton, Massachusetts Total §1,21L,000
Ne.l - Levee, initial hired labor unit Gompleted
N.2 - Connecticut River levee Completed
Ve3a=- Diversion Canel, hired labor Comnleted
N.3b= Diversion Canal, bridge and

drop structure Cempleted
N.3e- Diversion Cansl riprap Completed

Ne3d- Levee along Mill River, hirsd labor Completed
Nel} - Pumping stetion plus closure ssc-

tion of leves along Connecticut

River Completed

(1) Ttem N.1, initial unit, consisting of the foundation
preparation of an earth levee between Stations 6450 and 1L, vas completed
by hired labor operstion. The principal items of vrork consisted of 3,500
cubic yards of stripping, 1,750 cubic yards of cut-off excuavation, and
the placing of 2,600 cubic yards of earth embankment.

(2) TItem N.2, Connecticut River levee, consisting of an
earth levee between Stations Q and L49+30, was ccnstructed by contract.
Phe principal items included placing 254,000 cubic yards of earth embanlunent,
2,600 cubic yards of hand-placed riprap, 7,300 square feet of steel sheot-
piling, & nd two reinforced concrete stopelog structures.

(3) item W.%a, the Diversion Canal between Stations ¢ 1+50
and ¢ 28407, and between Stations C 35 and C 106, was completed by hired
labor operations. The principal item of work waos the excavation of
230,000 cubic yards of material.

(L) Ttem N.2b, the Diversion Cananl bridze and drop struce
ture, weas constructed by contract. The item consisted of excavation of the
diversion cannl between Stations ¢ 28407 and C 35, the construction of a

bridge and drop structure, and 2,250 feet of highwny relocation. The prine-
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eipal items of work included 75,600 cubic yards cof excavation, 11,000 square
feet of steel sheet-piling, 28,000 linear feet of timber piles, 5,600
cubic vards c¢f reinforced conerete, and the relocation of roads.

(5) Ttem Ne%c, Diversion Canal riprapping between Stations
¢ 1+50 and ¢ 28+07, was gonstructed under corntract. The principal item
vas 11,300 cubic yards of hand-placed ripren aleng the upper portion of
the canal,.

(6) Ttem N. %d, the levee zl ong the Mill River, was ¢ on=
structed by hired labor opsrations. It involved 1,900 feet of earth levee,
50C feet of concrete wall, one small conerste bridge, and one stop~log
structure. The principal items were 361,000 cubic yards of earth embani=
ment, 33,000 square feet of steel sheet-piling, 1,00 cubic yards of hande
placed riprep, and 1,400 cubic yards of reinforced concrete for the walls,
bridge, and stop-log structure.

{7) Ttem Nl is a pumping station plus the closure section
of earth levee approxlmately 250 feet long along the Connecticut River.

The drainage area served by the pumping steotion is 770 mcres, and the
ultimate pumping capacity is 300 ¢ +fess The principal construction items
for the pumping station were the substructure, superstructure, pumping

equipment, and cutlet conduit.
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17. SPRINGDALE, MASSACHIISETTS.

8. Description, - Springdale is the southern seetion of the
City of Holyoke, located on the right or west bank of the Connectiocut
River, It is largely a residential and mercentile section of a suburban
nature, The entire Springdele area, with the exception of high ground
at the extreme socuthern end, has been scriosusly affccted hy past floods,
This area comprises Main Street and its mercantile outlets, three im-

portant industrial nlants, and several residentiel streets.

b. The existing levee. - Followin; the flood of Noverber

—

1927 & levee was bullt by the City of Holyoke extending from hipgh ground
near Dey Street northward for L,600 feet alonp the river bank and pro-
tecting an ares of 1€2 acres, includinp three lerpe factories, apariment
buildings, stores, several homes, and a playground. This leveo was over-
topped in 1936 and a section of it was destroved. It wnu repeirved as
work relief project by local interests., This levee was seriously
threatened during the flood of September 195 when Lhe water came within
only one foot of its top. The levee as now huilt consists of un Lumervi-
ous homogreneous sesction of class 9 and 11 material with no toe drain,

It i1s very poorly compacted and subject te cracling and sloughing at the
inalde toe during floods. The foundation consiats of fine satursted sand
in & loose state of compaction. Thess conditions render the levee unstable
during floods and unreliable as preotection for the area, This levee would
join end form a continuous part of the protection authorizod fromn Anpleton
Street south, for the southern nrea of Holyole aubject to flooding,

Ca Flood losses. ~ The Sprinpdsle area of Jolyolke wes severely

inundated by the flood of Yovember 1927 and damapred to the extent of sp-
proximately $7C,000 direct losses, The floods of March 1036 topped the
levee which hed heen erecied after the flood of Hovember 1927 and resulted

in direct losses of $312,800 and indirect losses of approximately the same



amount. After the flood of March 1956 the levee was agmin raised and,
although the arsa was not flooded in 3eptember 19358, over »00 families
evecuated their homes because of the hazardous and weskencd condition
of the levee, as well as flooding of cellars caused by failure of the
pumning plant, In spite of the fact that the present levee afforded
protection during the flood of September 1920, many lowsr floors and
basements remain unoccuplied and the valuc of industrial and residential
preperty remeins depressed as a result of genersl lack of confidence
end fear of future floeding., The average annual benefits e estimated

as $JJ,O, 100,

de  Plan of improvemen®. ~ It is proposed %o rebuild the

Springdale Levee, following the exisiing alinement and raising the grade
to that of the existing leves a®t Holyoke to which The 3prinpdale Leveeo
ties in%to at 1*s northern end., The z2ontinuity of the improved carth
levee will be broken only by & concrete gate siructurs, a pumping station,
snd concrete wing wsalls at the Berkshire Street sewer, The alinement of
the levee is shown on Plate Ko, 109; typical sections are shewm on Plate
Yo, 110,

(1) Subsurface investipations, - Humerous test holes
were driven along the existing levee to determine the condition of the
underlying soil, The results of these investigntions arc chown on Plate
No, 110, and indicate the need of a continuous steel sheet-piling cut-
of f* to prevent the serious piping and seepage that the levee has been
subjected te¢ during pasi floods.

(2) Embankment. - The exisiing embankiment will be im-
proved with addivtional £i11 on the landside zlope, and an imrervious
blanke* on <he riverside slope. There will be a crown 10 feet wide and
the landside slope wiil be 1 verti:al on 2-~1/2 horizontel, The fill will

be obtained locally and will consist of a wellecompacted sandy clay well
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suited for this tyne of structure, 'The final poadc will ba abour £
feet higher *han thret of the exisling levee,

(5) Concrete walls and structures., - The concrete wallas,

which constitute proteztion between tie pate and pumping station struc-
ture and the earth embankment, will vary from 12 feet to 3z fee* in
height and will be of centilever design with landside counterlorts where
necessary, The pate structure and pum»ning station will be of reinforocd
conerete designed to mateh the similar structures now being bDuilt for
the Holyoke Levee.

(L) Hiprep, = kxisting river currents sand the small
amount of foreshore indicate the need of riprep along the entire levees

and it has been included in the design.

(2) Ezgﬁnage and pumping. - The existing Rerkshire

Street sewer i a conerete pipe 10 feet in diameter and approximately
1,200 feet long, laid normal To the Comnecticu® River, It 1s impractica-
ble to attempt i*ts use as a pressure gonduit and consequently it will be
provided with a discharge pa‘te and pumping station. A concrete pine 4
feet in diameter will be laid along the landside of the levee from the
existing Springdale pumping station %o the Berkshire Street sewer at the
gate strueture. The Springdale pumping station will continue its opera-
tion, with any flow in excess of 1%s capaci®ty being taken care of by the
proposed pumning station a* the Zerkshire Street sewer outlet,

{(6) Basis of anmual cost. - The Federal intercst rate

is 3-1/2 percent and smortizetion is %=1/2 vorcent compounded annuelly,
Non~Federal rates are L-1/2 percent for each of the above items, Federal
annuel costs include interest and smortizetion of the total Federal in-
vestment, The toital Federal investrment includes the construction costs
of the levee snd pumping station, The non-Federal annual costs inslude,

in sddition to interest and amortizatinm of the non=-Federal investment,
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tax loss computoed ob L poreunt oor .mmirie Tho amnusl gxponditure for
oporstion und smintenanco of the lewes projects alsc w41l be Sorme by

!

non-rFeodoral interustse The total non~ludoral investnont would inelude

the cost of lands, duniges, nd rights-of =iy, tho cost of reloontion

p)

a

of a railrocd ciding, nd the consbtruetion of drainsgs fmeiliticse. A1

L

costs would be wwrtizod over o period of 50 years, crecot the oucping
Plant nd squipent which would bo wrortized ia 20 yoors.  Folotunaew
and oporation coste have buwn conputod 5t 1 perceont of the sost of the
conerete wnd % purcont  -f the cost ~f tho puoaping stubion. A lunp sun

hog boon adied Por oo

e of tho enbanlzunt ad other gonoeral ox=

PUNSCS e

.o Coct Lstioatoe = The csbiict o tobal ad wmual eosts

of the nroncs.d nlan f11ous,.
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SPRINGDALE (HOLf?KE

), MASSACHUSETTS

COsT

ESTIMATE

Ite:

Ttem

Duencity Unit

Tnit
cost

Cost

Tatar
cust

No,
1. Levee construction

Eigﬁring

Strean coitrol

Berth eireonvelion, common
werth ewcrvnrion, borrow
mbaninen:, rolled
Ripran, hand-nlaoced
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Reinforcement sheel
Stend + niling

shes

Gontingoncies 207

Tnpiveoenring sud ovarhesd 15;
Fote L

- - .

ond machinery
Pumpiry plant 1- 80
toge nralnape
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CoelaBa

Tontincnnies 20%

Engineerin:
Tolal

g
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LU, UL 2,y de
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8u, uin
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Lunm aun
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Ho,u0u " Ve 55
s,000 M Do UU
1,100 " 186, 0u

8., 00U 1%, UeUD
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oy
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3 8
" it
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utilities
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Lontineernsicoa

105

0.2 i

Lump swum
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Total
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Land
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Tolal

4
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U ceres  Lump sunm

exaenze 204

L70 -

500
5,000
16,000
10, huu
21,000
30, 000
16,800
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10y, 00U
207, 200
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28,700
57,300

TTTT$R0G, LOU

8, 0w
63, GUU
Dy 0
2y, Lo
100, 000
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19, UL
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5,000

L
7,500
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15, 000
15,500
3,000

138,000

6,00u

18, 00U

L8, 00U



SPRINGDALE {HOLYOKE), MASSACHUSETTS

ANNUAL COST ESTIMATE

Them Item Quantity Unis 0 Cost
o, ;psb
6. Total annual cost
(a) Iederal investment:
Levee construction  $207,20U by 1.38 $286, ovu
Pumping plant £3,000 by 1,38 87, 0uu
Drainare and pates 12,000 by 1,38 18, GOL
Total Federal investment .591,0Q2
(b) Federal ammual charges
Interest $341,000 by 0,035 15, 70U
Amor<ization of obsolescence and depre-
ciation:
Fixed parts §$207,200 by 1,38 by 0076 2,180
liovable parts 76,000 by 1,38 by 035k _5:T10
Totel Federal annual charges
(¢) Von-Federal investment
Land and damage 15,000 by 1,20 18, 000
Drainage 2l uu0 vy 1,28 33,000
Railroad relocation 5,000 by l.21 _éboug
Total non=Federal investment 57, 00U
(@} Non-Federal annual charges
Interest §57,000 by C,0L5 2,560
Amortization of obsolescence snd depre-
clation:
Land and dsmage $15,000 by 1,20 by 005 10u
Drainage 20,000 by 1,38 by 0056 190
Railroad - 5,000 by 1,21 by ,0056 30
Tex loss on land 85,000% by 0,04 200
Maintenance and operation:
Embankment and general overhesad 50U
Operation and expendable supplics S0u
Concrete $24,200 by 1,38 by UL 330
Pumping plant, gates, and machinery
#71,000 by 1.38 by .03 2,940
Yotal non-Federsl annual charges
Total amnual cost
*City of Holyoke is owner of land volued at $10,000
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17-A. RIVERDALE (W ST SPRINGFIEID), MASSACHUSETTS.

8. Deseririion. ~ Riverdale is fthe northern section of the
town of West Springfirld, located on the right or west bunk of the Con-
necticut River, and o)jposite the city of Chicorve. The area is en
alluvial plain, subj:- et to frequent flocis. ©On it are locnted €0 sots
of buildings, several commercisl estnablishments, and many large market
gardens,

b, Flood losses. - Freshets cmuse frequent damage by erosion

and silting, and cocasicnal loss of marlet garden crops., Xecent extracr-
dinary floods have caused severe losses, and have affected the desirability
snd growth of the area. The flood of March 19%4 caused & direet leoss of
$136,700 and indirect losses of approximately $55,000 in the area botween
Goldine and Bagp Brooks. The flood of September 1938 cnused a direct loss
of epproximately 564,100, In addition, rea® estate vealucd at approximotely
$3580,000 prior to 1936 has sustained deprecistion losses of $170,000.
Floods have prevented the neatural growth of the arca and the inereasc in
value which should regult from its desirable loeation, cn a main highway
and within two miles of the industrial centors of Chiconse, Holyole,
Springfield, and West Springfield,

G Flan of improvement. - It is proposed to build an carth

levee commencing at high ground on the nouwth side of Goldine Brook. The
alinement of the lewee follows GQoldine Brook for about 1000 feet Lo the
bank of the Comnecticut River, thence along the river about 9000 feat to
Bagg Brock. The lovee then follows Bag: Brook about 3000 feet to hiph
ground, This nlan is shown on Plate No, 110-A. Stop-lop structurcs are
provided at three points where highways vross the leves alinement. Two
punping staticns are provided for the disposal of interior drainags.

{1) Subsurface investigations, - Numerons test holes have

been driven along the proposed elinement to determine the characteristics
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of the wmderlying soil. The results of thess investigations are shown on
Plate No. 110-A, and were considered in the desirn of the leves and its
dreinage,

(2) Embankment, - Typical sections of the proposed levee
are shown on Plate No. 110-A. Side slopes of 1 vertical to 2-1/2 hori-
zontal will be used, The crown will be 10 fect wide. There will be an
impervious blanket on the riversids slope, taced with one foot of hand-
placed riprap along the entire leves excepbing the scetion along the bank
of Begg Brook. Thc cmbankment f£ill will bo obtained locally and will
consist of wrll-compacted sandy eclay, woll suited for this type of struc-
ture. Five foot of freeboard is incoryorated in the design grades.

(2) Concrete structures., - Three reinforced ccnerete stop-

log structures, varying from 6 to 12 feet high, will perwit highways to
pass through the levee. Wooden stop-logs and adeguate removable braces
will be supplied. Two concrete pumping stations will be built at the
locations shown on Plate Ne. 110-A.

(L) Drainape and pumping. - The capacity of the pumping

stations considers seepage, scwege, and storm run~off, The groatest
gingle faotor is storm run-off from the dreinsge srea behind the levee,
6L0 acres for the large and 70 eores for the small pumping stetiomn,

(5) Basgis of annual cost, ~ The Federal interest rate is

3-1/2 percent, and amortization ic 3-1/2 percent compounded annually.
Non-Federsl rates are brl/é pereent for each of the above items, Federal
ennual costs include interest and amortization of the total Federal in-
vestment, The total Federal invegtment iacluides the construction costs

of the levee, the stop-log structures, and the pumpring stetions, In addi-
tion to interest and amortization of the non-¥Foderal investment, the non-
Federal ammual cocsts include the tax loss computed at 3 percent per annum

on the sssessed veluntions, the maintenance and operation of the entire
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protective work:, and the cost of land, damage, and rights-cf-way. All
costs are amortized over a 50-year period, excepting the pumping stations
and equipment, which are amortized over a 20-year period. Maintenance
and operation costs have besh entered as & reasonable lump sum.

d. Cost estimete, = The cost estimante and the annual costs

of the proposed protective works are as follows:
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RIVERDALE {WEST SPRINGFIELD), MASSACHUSETTS

COST ESTIMATE

= )471 J—‘» -

TEem , _ Tnit Total
No. Jtem Quantity Unit sost Cost COSﬁM_
1 Levee construction
Preparation of site Lump sun $ 4,000
Earth excevation, common 67,500 cu.yd. O.40 27,000
Earth excavation, borrow 270,000 " " 0.35 ot Loo
Embankment, rolled 262,000 " " 0.30 78,600
Riprap, hand-placed 13,000 " " 5.00 65,000
Concrete, reinforcsd 1,300 " " 18.00 23,500
Reinforcement steel 120,000 1b. 0.05 6,500
Stecl sheet piling 16,000 sq.ft. 1.25 20,000
219,000
Contingencies 20% 6%,700
282,700
Engineering and overhead 15% 57, 300
TOTAL $.1:0,000
Dreinage and pumping facilitics
Punping plants 1 - 20 c.l.5. Conerete Lump sum 16,000
Machinary "o 12,000
1 ~-130c.f.8. Concrete v 54,000
Machinery oo 2,000
108, D00
Contingencies 20% 21,600
123,800
Enginecring and overhead 15% 19,L00
TOTAL 159,000
Relocation of railroads and utilities none
Rights-of-way and land
Land Lump swn 42,000
O
3
Legal, overhead, and general expense 207 8, 000
TOTAL 50,000
Grand total capital cost 633,000



RIVERDALE (WEST SPRINGFIELD), MASSACHUSETTS

ANNUAL COST ESTIMATE

It Total
Yo Ttem Quentity Unit Cost o ¢
6 Total annual cost
(a) Federal investment
Levec construction $2539,000 x 1.%8 $399,000
Concrete 102,000 x 1.38 140,500
Machinery 36,000 x 1.38 49,500
Total Federel investment 589, 000
(b) Pederal annual charges
Intsrest 589,000 x §.03%5 20,600
Amortization of obsolesgence and
depreeciations
Earthwork and general 283,000 x 1.38 x 0076 3,030
Concrete 102,000 x 1.38 x 0076 1,070
Machinery 36,000 x 1438 x .0%5L 1,760
Total Federal annual charges $ 26,160
{¢c) Non-Federal investment
Land and damage 50,000
Total non~Federal investment 50,000
(d) Non-Federal annual charges
Interest 50,000 x 0,045 2,250
Amortization of obsolescence and
depreciations
Land and damage 50,000 x ,0056 280
Tax loss on land L2,000 x L015 630
Maintenance and operaticn:
Embeankment and general overhead 500
Operation and expendable suppliss 500
Concrete 102,000 x 1,38 x 0,01 1,400
Pumping plants 26,000 x 1.38 x 0.03 1,480
Total non-Federal snnual charges 7,040
Totel ennual cost 33,500
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18, SUMARY OF COSTS. = The summary of estimated costs 4o the

United States of the loecal protection works, ineluding work completed

and under dezign, is given below:

Hartford, Connecticut # 5,900,000
Fast Hartford, Connecticut 2,284,000
Springfield, fassachusetts 1,067,000
Test Snringfield, Massachusetts 1,086,000
Chiconee, Massachusetts 1,049,000
ffolyole, I'assachusaths ' 2,717,000
Northampton, I"assachusetts 1,014,000

Total estimated cost to the United States 16,515,000

Additionsl levees recommended hereink.

Springdale (Holyole), Massachusatts 231, 000
Riverdale (Jes* Sprinpgfield), lMassachusatts £39,000

Total additional estimatod cost to the

United Statas & 580,000

*Channel improvements are discussed in Section 7 of the Appendix.
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SICTION 7

CHH NNl IVPIOVITEITS

1. SCUPL. - This section of the -wppendin prasents detailed

—

studies of channel improvements at the following locations:

HMivor taach

Connocticut ilount Ton Tarvows beolow Northampton, IMascachusetts
Connccticut  Pacowsic larrows below Springfield, llassachusetis
Comnecticut  Gildersleeve CJubt=off below Tartford, Comicclicut

sghuelot Fron inchester, Mow Tampsiiire to Ashuzlotl, Wew
Hampshire

14111 AL Snringfisld, issachusetts

Fad At Tinsted, Conuscticut

[t contains cstivates of the cost of thesoe improvaments, their effcet on
flood levels in tiieir vieinity and upsirean, and thoe probable bonafits
resulting from such inproverents. Sourc:s of eninecring data are showm

ior wmch study.

o COMPUTATIONS O ST-GI RAVUSTIONS . = In detormining the offcet

of channel improvenents on flood heights, backwator computations were
nade and adjusted to roproduce the profils of a fleood of record under
oxisting channel conditions. Similar computations were then made with
. [lood of the same mopnitude bub with the onlargoed channol considorad.
Conputations were ciso made, in sone cascs, of a dosign flood undor
noth natural and improved conditions. ‘wuaning?s forawula was used to
dotermins the friction losscs. Koosaranl: valuss wore alloved for truasi-
tion losscs and bridgs nicr lossose

Je DATEFTTS . ~ Thoe direet Humoefits in any damage zone atlectud by
a channul fmproviaent are the differ.nce butwoon tho recurrin loss.s
under natural and undor modificd conditionss The procodure usued in

detomnining those benefits is deseribed in Suetion 2 of the Appendix.

Lis HOU TOU MIRRO. S UL VORAI PIDa,

N Desoriptions = Tho rosch of rivor studicd oxtonds fronm




calvin Cooclidge Bridge at Jerthampton to Folyoke Dam, o distance of about
13 miluse In tho uppur 5 wiles of this roach tho flood channcl 1s over
1-1/2 niles wide ond flows vith o slope of about Ouy foot per milo.

Bolow the mouth of the Oxbow the river flows throush o gap in the Helyoke
Ran;c, the flood width is roduced abruptly to about 1/2 mile, and for a
digtance of 2=1/2 miles the flood slope is about 1 foot por miloe Rolow
this the rivor onbters the constricted scetion known as ount Tom Marrovs,
occupying the ontiroe valley width of about 700 f.t, rmd for o distuncy
of 1-1/2 milus the flood slope is sbout & fout pur milue  The constrictad
suetion cnds in the pool of the Tolyoke jivwe % wap of this rcach is
shown on Platue ¥o. 111,

e Problan. - The chennol comstrietion ob thoe iHarrows ap=-

pears to be the mnjor foetor in baciking un flood (nitors to Worthaapton
and above, since rors than wo-thirds ol the tot.l full in tho wlevon-
riilc reach occurs in this s.ction. The bacliing-up anomwts to about
fuot in a major floods The high~wator profile for the iarch 1936 rlood
shows tho groot increass in the [leood slopo throw,h the Varroors; rodluc-
tion of this flood sleopo would lovr flood 1ov 1s ot points wpstroos,
ineluding Morthaapton. Such slop. ruduction can bo acconplisied by
ontarging the flood chuma .1 throush the most constricted soection of thu

iTsrrows, thoroby incruasing the corrving copueity and reducing friction

and transition lossas.

T Scopu of plan stulivds = Ta the Woport on Survey and

Compruheasive Plan for Tlood Control print.d in Tous. Docunait Wee LGS,
Svyaaty-fifth Conpress, sccond sussion, a plan for nlirgeaint of tho
Harrows vias studicde It hes boeosn roczanis.d in viow of nuwlhydraulic
data obtained sincu thone  The plan studicd provides chianel alargonent
dowit to low=wmter olouvation. ifost

by wvidoning the banle nd cionTnting

of “hu matorial oxesvatad vould como fron the wast bank of thoe river,



thorcby straightoning the chmmel and offocting o nors uniform ¢ross see~
tion. For a distancu of ahout 3500 fuoot the cross-—soetion.l arcva of the
chaancl below the lovel of the erast of the flood of tarch 1956 is loss
than 22,000 square foot, with o niniuws arse of 15,000 square oot at

tho mest constrictud seetione RBoucouso of the quntity of rock involvod
in cxeavabing o channel of uniferu corrying capreity through this roach,
it dous not oppenr ceononical o olindnote sntiroly the hund lossos

from contraction and cipsnsion. The line of cwt is so placed, howwover,
that the peak flow of the Fflood of .rch 1936 would h.ve pusscd through
this ruaceh with o huwd Ioss of only 1.3 foot from contraction and expon<
tion, about half of the loss couputed undor uristing conditions. It is
estimated that this cut would ruguire aporoxinnt.dly 50,000 cubie yords

of carth oxeavation and 150,000 cubic yards of rock cxeavation at a

total cest of ©1,295,000. The minimwy cross-scetional arco thus obitaincd
is 17,200 squarce foct. o rolocation of highway or railroad is nocussary.
o berings have bum made but the nuwncrous outcroppings of ledg. along
this reach Indicate thet bedrock is covercd by o r . latively thin cover-
ing of ocarth.

de Boncefits. = The proposcd channel inprovoment would hove

— ——

lowerwd the erest of the flood of jfiarch 1936 about 2.3 feot irmwediatoly
abovy the channosl onlorgmont ond le2 foub at Culvin Coolidge Bridse,
Horthamptone  The total avercpge annucl beacfits, before the roscrvoirs

of the kevised Comprchensive Plan, would be 163,200, aftor the ruscrveirs
of the Reviswed Comprehunsive Plan, the fotal average annual bonefits sould
be 8600, The ratis of bonefits to costs, aftur the roscrvoirs, is 0.12.
his chonnel dmprovemont is not cconorically justifiod.

De PTCOWSIC NAiRROLVS BLLOY SPRINGFIZLD, »-SSACHUSTIT

(2]

-

G Deseriptions = The reuach of rivoer studi.d cxtonds fron the

foot of Holyclre Dam to the lovier wnd of Pecowsie Woarrews bolow Springficld,

-~ Lol -



~ total length »f about 13 miluse  The rivoer flovws in o generally southor-
Ly driction in o suerivs of vwids bundse Th: fleood plain is abont a dle
wvide throughout nost of this ronch but the construetion of dikes on both
sicdog of the river hos linited the flood width to about 1300 fuct. The
avere,. o flood slong in the lov.r portion is about 1.0 foot poer milo.

Tvee tribubarics et .r this rcaich, the Chicopuoo River from the cost, about
£ niles below Foalya'e Doy, and the Lostficld kKiver from the rest cbouk

li=1/2 miles balov the nouti of the Chissvoc. .. map of this roach is

=4

shyym on Plato e 115.

Te Probluze = Profilos of the Tarch 1946 and Scpbunbor 1038

—— B e

Flonds indicoto o slicht imer.ose i slope through the eonstrictsd soe-

«

tion tornod Pucovsic darrovse  The bachins-up wicunts to onwe=half [oot,

v luss, for o majsr flosde Uoduetion of tids slone through thizs see-

w8 ot Soring ricld, CThiecosnue, ¢ parts of

wr

tizn would lovur £1o0d sto
Tolyolee Thig slape enn b roduvecd by oropoavil of e constelebion ot
Pucrosie Point. % the crost of the owreh 1036 £1wd the eross=-s.ctioncl
arcs of the chaancl wis loss thon L5,000 squors fout £ o Jisbanes of
~bout 1000 fuot abowy Puewsic Point wnd 2000 fout bolow, with o sindiias
srieoof 29,000 squars foot ot the nost comstricted seetione. fhre. pliaz

Jore studicd.

Ca Original plin -= ool bank.

(1) Semue = In the r.port prizted in Houso ixmcouat

oo LB5, Tavanty-0ifih © migrusc, sueomd seesiong, oo plons {or rowvwnl
f Pocoosic Point ore sbedd Lde T lar-or 50 those s bo o rooxoddaed
for this ropert using nos hrdrawdic 24 ohi dned siin Lhon. Topo=
grophic dota nwoed re froo souedings ade in 19%7 - Prom Ue O {Cwalo i
orl Surver tips, soals 1:31000, survived dn 19%3-20. 0 Th ounlral pln of
b Iine of cut is shann on Plote Foe 118, This -ould provide o ndniiue

erosi=scotionnl arus of 46,000 sounr. oot bolor the 1936 flood lovel by



siweovating about 2,000,000 cubic yhrds of varth ond 500,000 cubic yords
af roek at oo total estimb.d cost of S2,170,000.  The avernge annual
2ot would boe cperoxioctoly 035,000,

(.

the Flood of Tinrsh 1936 would hiuvve boon lovered approxinately 063 oot

o

Y Donelite. = Ls o rosult of this plan Thoe erost of

T ieneriad Dridge, Springcsficld, od approximatcely 0415 foot at Chicopuc
Bridgee  The total averyp: annucl bon.fits, bufore the roservoirs of tho
Rovicod Qonprohensive Plon, woeld bo 5700 and the totol average muucl

bonefits, aftor the rescrwirs of the Roviged Conprohuasive Plan, would
bo H200e  The ratlio o1 buefits to costs, after tho rescrveirs, is U.0l.

Chinnel inpprovaerc:t by wcewveition of the wasgt hasls is not ceonounlenlly

et at ——— —_—

_@_. i_ltc:r*-,w,c_t\;- nl.on o~= qcost bonlie

(1) Scopes = methor plan, not proviously studied, has
biun prepered for thds report. I this plisy the proposod line of cut
would bogin sbout 1600 foot bolow South hd Bridee cnd ocbond for 2300
fout in aliost o osbrodght lines  Tho wost boand wmuld be exeawdted Joam
trowlovition 4O with o omaxiiur: width of exeavation of 200 foot, oo oring
trooomoint on cach wnde This plan s uvld provide asduninum sross sootim
s 52,500 squere foed boloy the erest of the flood of Uarch 1436, -n
increisoe of 19 purcunts.  About 200,000 cubic yords of warth nd i, 000

¢w lc crards off rock vwuld bo owervnbod b oo toatal cstliotod cost f

155,000, The mrorode snnsl oost is anproxic o toly C5700

[

(2)  Zuncfitse = g & rosult of this plan the erost of

the Flood of Tinrel 1030 srould huve boun lovered mhout Oull> foot ot faor-
inl Bridge, Springfiold, wnd bout 0607 foot ot Chicopus Nriages The

totol avernge annusl bu-nui‘jts, bafore the resurvoirs of the wevsod oy
prohonsive Plan, wmuld be - 300, There iould bo no boaefit aftor the rog—

it o o =1 o M ERRP IR T ooyr s % 3 - ™ 3
wreeirs of the Roviscd Comprehonsive Plane  Chhnmed Laprovenont by

- B -



crecwyrnbion of tho west botr i

o
5 0

0t voonondendlly Justificd.

aficid Duae - Thoe inercoesc in slop. shrough

leenlity can roduce flood lovels nore thon sbout 1017F0

grontor roeductions, the

to tho noxt steen slep.,

shr.oiie  Fociusc o

rilesad along tho eonst

che chivmel itselle In

field Dinoweuld roguire

wt e dwile It odg etic

weald buoox
The wwver 2o canusl eost

the £loud

Uanorial Bridou, Sprincdicld,

Lra GILDERS

ool runs

ok i ad

anbod wador this plan b o

o

ould cost roro nor oot

light that oo rengorable Luprove:.mt pl.on ot this

o fobs %o orovidoe

chamel o nust b. oxtunded dowmstren

-

largawnt

ioh cocurs bolov mficld Do, 6 niles dome

part of the vy lon; the west side and o
gide, oot the oxeomtlown nust Lo conrined Lo

rdaitdion o ioproving Len ilos of ehmiaol, e

I
1}

-

Loration b Toger fMlood lov.tions

thet 2,200,000 cubie vards o carth and rock

tobol eost ol abuoub 5,700,000,

wauld bo 200,000, s o resule of this plmn tho

ch 1036 wwuld hove boun Iowvored lel foct ot

crd shout Qed Toob ot Ghicopos Bridp ..

S roduetion thon the coooortion

sie P Ao durther eonelduration wes v to

LEEVE CUT-Ov [oLOw L IEFORD, CCW CTICUT.

e Duscoripud

indsor Locks ot

et L the sorrovts bolov
the rovell frow indsor L
A b c1ast o 3t ois §

or uathorigod

rivure  Fron IInrtford o
B “idp,
erest flovdse Bulow o1l

turns

R FL YN
e oo

Tlot villey Uit iz flooded 4o o

frooa ivs swvthorly dircetisn o s-uthriost,

e o= The rowehl o0 river sbuliod extonds from

A-T

t f saronns ot dhe desmsbroanm

TnfiL1d Beplds bo

riddlotor, totad distonee of 27 milos. In

eoLe artiord, Lo wvelley de mure than o ondle

Looded durdng great floodse Ot Dardlord the diltes

rostrict the flowd 1o the chramul idth of the

Gildorslo.ovo the rivor wdads throuvgh o

sUosver B rd les derlag

fa)

derslesve Tsland s,

the velloy grodualdly narros

coad thon boends oo thoe



coot b Hiddledoroe  Dolowr iddlotom the velley rorrogs 2 o gusrbo
aile, rost of 1b scoupi ot by o rivors oo of this rooach on Pinto
Hoe 113 shuvvs the aren £10oded in o orch 19456,

De Frovloan = Profiles of the Jdoreh 1936 nad o optabor 14938

flo~ds onthe sarc plate indicte thet the ¢lipe incraicus notdewnbly

s}

in the 8 niles bolows Ml ersloeove Tslomd, oy aooroeiabls reduoti wy of
. flood slope in this ronek souds? Toior food stogos ot jidddiotam,
vartford, and othor Goin s cuntors thesghoot the renche  Tho toporaphy
cast of Hiddlotsm is adoptod 4 the emstruetion o o eub=off choonll
ti: earry part o0 G £locd o frem Gildoralonvs Tsliad 0 Papor rock
Just bul ar tue tlarravse The cecuonde Jushifehion of such w eluni .l
cpennds upon thoe r.lotiorn of bBhe oost F Llhe oo s the baraDMts o

bu dorivada

Ce Geape o pliny stvdl ode = Tno thy roavort oristsd dn 0ouse

1B, Soventyr=fifth 0 v rass, sce nd sossiom, such » cute
L0 echienne) wms studd ode T8 s Lews rooweded for Ulds roport using

oy hyrdreualic dntne wopsoraphic it wsodl sre Uronocurrent sounding

cilertes aad fron er oo soeticms oo by Lhe Uritoed Stotes Doincur o=

cerbiort dn 1936. 0 W ot csbiode 5 oot hos Voon propirods

1: leal roemmaissircc of the rogion aads in 1638 indicstod tht oost

sittho sreramibion eould boe ovmds in oarth; Hds eonfireod provious Lsti-

cbes of the rooln ind eerth guntitiolse Ty gesernl plan of the sro-

posed chinned ds shiem om Plate e 1136 Tho total Lo th of th: ciine-

»

. e I S . (o o ) ~ . - ’ A
salowruld b about Godiles: tho o rrosuoroing river distoeo is 7-l/0

tdluse  wlie elmuoill v wld Lave swmifors bobtos: aAdth b oviesn son 1ol

oL 600 fuvt ond side slopes of 1o 2 in carthe Tho tofal wsbiocbod

c.ot of this plian is aboud 30,350,000, The -lionsl wals o

3

)

rry

>

e cyds - +34, I T T - : e h) ;
perecent of the penls flwr of & fload sush as diet of larch 1656 ané vuld

R T o I - - o TN . .
roduce the flosd stage 247 Lok ob o Vieralouve Inland. Invosstipation



has buon made of the coffict of othor widthse o chiandl 250 fuot wddo
veuld carry 20 percont of thoe puals £ls: nd roducy the floud strge 242
foote A chovnel 1000 fuot wide viould errry L5 poreont of the ponls flow
and reduce the flood stage Le? fect.  Cotwarison of cppro dncte oxeavas
tinn gqumtitics for theso wvidths indicutoes thot the exeswsbion por foot
A roduetion would bo oo nindnwe far Alvorsion of 10 pureunt of the puak
1%, mnd boesws wxewssive for ddvworsimms proator thon [0 poreomt.  vTon
pereent dvoersion would rodnoo floot Jleveti ms ondy leh fuok.  The G00-
£o0% vidth s selueted £or study.

de  Flo.d roduciyg ofToctes = The propos.d civanel, Ll it

boent coustructoed, vould hovs divertod 32 poreont of the po i discharge
of the flecd of ¥arceh 1936, causing o rofuetion i flod lovati on ot
Gilderslouvve Islond of 247 foote  Tho reducti notrld o bear 1o
fout ab Hartford cnd lel fuut ot vindsr Lockse Sinilarly the ennal

vould hewe diverted 21 percont of the Alschorge o the f1-ad of

Suptumbur 1923, ecusing o reduction in £losd Llevetion »f D62 oot at

Gildorsloeove Island, le0 £o00 ot Hortford, ol 089 oot 4 inds.r Loes.
Ge  Bonofits. = The benufits Crom this plon are saall sineo

Lovves at Hartford wnd oot Inrtord w111 sifuctively protiet those nrons.

The tetal avornge annud boaofits from the Gilderslocve Cub=o00 woull bo

- . R Tt S s PR
lovous of the Dovisad Couprohongivo

52,700 bofare the reservoirs
Plan, and 7L00 aftsr the rosorveirs o0 loveus of the Rovisod Comipre-
hunsive Plan,  The totnl cstincded eost of thls cut=sl0 15 wotimnt ol ot
220,550,000 with annul chorpos of LG5L,000.  The ratis 90 bonefits to
custs, wfbor the reservoirs, is 0e00le  This cut-off is not cconunieally

Justificd.

fa Sltorniobe plan of inprovawndse = Y0 serious considertion

¢ bo ogivon to the possibility of cxerw dting onlv o pil ot ehomncl nd

thoresitor dopunding o future loode o seovr out an sdoquiboe chinaol,

- Jlﬂjé -
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although such a plan hos boon proposeds  IT would probobly tale several
srect fluads be seour oub svch o pilot chaanel befre it beenne offective,
~nd sinec thoe navignble chanmsl froa Pidélotsm to the mouth, nor noine-
taiined by drodging, would boe injure! as o ruasult of oneh flood, no <alus

is ottochod to this pilst chanmel zltornotivos

T SSTUELOT KIVIE BELCH WISCY.STWR, 3170 TLMPSHIHE,

R )

Co Dugseriptions = Thue roeh of river studld oxtonds from

the Lawreneo Leatlicr O ompoany Brideoo obove Cdnchoester te the brodnae dan

of the Now lnpshire Public Sorvice € -y Solow Jehuslot, o tolil dise-
e e D FeD ndluse  Throuwgh the upnor 25:-1,,/2"‘. ilug o the roanch ghbuaioed,
the rivor flows through soveral bonds, 1n o flood plain ab ut hellf o mile
vilde, with o fleod glops of b foot por dle. I the lnst ails tho river
is rulitivoly straight, froon Bho § oston ond vodine Reilroal bridge 9 the
village of . shuclyt, o0 f1ase witly o ©1ond s1ope of 12 fout por nilos

In the £loods of jimrch 1936 =0 Sopta ber 1938 the jroectust flo:d losscs
cecurrys in inchostor ot the hond of this rovehe sy roductlon in the
fleod slope botircen the roiler o bridge cndd thic bralna Jwr of the HWouo
Foapshire Public Sorvice Conpony vould 1ooor £lood sties b vinehestur.
ol of The brolm doa, ral exenvebion of the channdd thr mgh Lshuo-

1ot and near the raileoad bridge, wiould offoet such roductions

D Plen of dnprevaicate = Tho fnprovewent nlon studicd pros=

vides for onlarga:ont of the flosd ehonunel o the roilroad brid s ad

through the villoge of shuclote  Lftor onlorgeawent dhe chonnel vould
b trapezoianl in crucs scetion, with o bbbty vidth of 125 foet and 1
o 2 sidu slopose  Such o chawr ] nould roguirs oxewmition f 42,000
cuble yrrds of varth and boullors ot the radlroad bridpe, and 08,000
cubic yards »f carth znd boulders ot shuolots The brokon Gy of the

M Heepshire Public Sorviee Copony, loestod 500 fuct belor the highmy

briizo, would b conplotoly ronoreds Thoe abubiiaats »f the rmilrond bhred Lo

-7 -



vould require nlterati onse The cuntral pier of the o wurad hi oy
bridze ot Ashuclot would be pretoected by riprao. Dutoils ~re shown on
Plato Now 11l

Ce Benefitse = This improvawnt wiuld provide o reduction

in stapc of o flood sinilar to thot L Suptuber 1930 of 16 foct ot
Winchostere The totel cost »f tho plan is ostirnted at (163,000 with
sual chorges of 58%00.  The total aversge annunl bonefits, beforo the
reservoirs of the Ruvised Conprehensive Plan, veull Lo 2300.  Thoe ratio
of benefits to costs, after the roserviirs, 1is 0e3lte  This plan of chan-

nol inprovasiort is not counomlendly Justificde

Ga IITLL RIVER, SPRINGFIELD, *..85.CHUSETIS.

e Descriptions = Thoe rotch of the Hill kiver consiloered
cxtonds £ron the upstream end of the widisting 1111 River Concult pro-
just at the Bay State Thread ¢owpany D, loeated cpproxiratcly 1700
feot above the conflucncc of the Comoeticut rnd Till kivers, to the

-~

United States Arsencl Dimoabove, o totel dstonee of 1.2 niless  Thoro
A

are 5 dons, ineluding the Bay State Throsw! Conpony Daun cad the Tnited

Stotes Lrsoenal Doy, 2nd 3 bridges loesxtod in this ronche  The total if-
3 2 [

fervnce boetween the crost cloewvntions of the first lanat dam is

appruxirately 80 foebe The river choumel is gonorally narrow with high
1

bonls wand, oxeopt dirceetly ahowve the Gpring ficld “liete Cooginy Dy, the

sl storage is enfined within the noturnl river banls. L jeneral

map with profile of the river is shwm on Plote Tae 115,

ba Probleie = .o design flaod! of 4300 cubic foub per sccond

vas selected fer the (311 River Conduit, o boe constructod fron the By
Stite Threald Compoany Dwa €0 the Comicetieut Blvor os port of the genera
£lavd protoction of the City of Springficlds  This flaod wng sslootod

aren and 1ts

cftur o study of floxd run=off fron the L1 River Jroing

synehrontism with Connucticut Rivor floods of wvarious mapgnitulos  Under

- 198 -



cuisbing eonditivus thoe rivor olivan el eorvint eorry the desipn flnod withiv

ban's; thore ore & loeations ot which this derign £2097 vould yeorfllow

+thy han'ts of the rivere Thuoss iros

firate el Lvenu
Soringiiel” vingto
deliint ovanuo Drldge

fiay stoute throad Oonpoay Do

ot bhe first throo of thoso such 1 .din,, 1ould couse 1oel ins-nvoniloneo

Lut the wmber would rojoin the woin elovn l o shorb distnnee bolove %

the last 3 locntions topoprashy provents ~uy overflow from rej indlng the

cirinnele  The Aivert.d ymtber would inundcatc Bhe southern part o8 Soring=

ficlde T ecnploty the protoetion O Springficld, eoniitions »tU thise
3 locotiong rust boe Improveds
Ce  Propoood luprovencntse ~ The propused wor, which w11l

Jdidacte the hozort to Soringficld, ds shown o Plato Woe 115« Detoils
oy sach laoectieon vy ws $51ln0g:

(1} Soriusfh L0 vosthe Connany i = Thae right bhanl

——a— ——

“Love this dam ds 1o, oboub v fout aboave She erest of Ghe dam for s
Hetoes of sovoral hw.lrod oot upetrociy; houover, hish pround parnllols
the river “bout 60 foot from th o odge of tho pool cnd provants £locd
watbors frow roschingg the eity, wievot Thre-v h o Mhobtloneer ' arborling
Trom the upstrom: md of the bailding to o »oint whore the hillsidco

aloneg to stroct level ot the nreoperty oabronco abo.  dnndbagcs scorc used
& " . L (=g

bt this point uring the 1938 floode  Tho nroposed protoctive worls ¢m-

siet A0 o Tah=foot high roinforecdecoucr sty wnll with o stop=1og struc-

Ture o reinforocd-eoiterote faeing oFf the upstrown briel: wnll of the

factory bullding. The length of the improvosent wdll be 9% oot and the

total eost G4U000. L dobailed cstinnbe £o1llows.

- L0 -
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COST ASTT ..To FOR

CLL LT

SERINGEIILD . 8TE ol DAM

TOTLL COBT

Tt

Me

Tte

tusntity

Uit
aost

_nouant

Total

Lle

Construcktion
Strorm1 contrile o

Nelfill, song=conp.
¢ omeorote, walls and

Wolnforcuient steel

Tibur stop=lo_ 8.

Cloaning up

T onEIngumelies. o o

Saplnsoering and swer
TOT. Tie o o o @

Rightg=:f=woy -nd land

a & & ¥ 8 & & ¥ = s ¢ B

shrth exemtion, coawion . o« e

chued.,. s 8

L
Postinise

170 o w
Qg oo
LR T R 8,":“1_.’0 ib.

- & L] .

Y0 ouve vl

L » "wi) E‘L » 1:) olle

Lurip sun
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.25
16400
Q.05
Ca10
Tumn sws

00
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Lo

1, Lho
a0
100
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T50
7,770
Lo
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[y
S T v e LMD sy 20
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Sy L COST
it
i Ttom Cnount Total
1 Fodoral invoestaont
Somstruction LEOLE x 1438 5,650
TOT.L (Fodoral investmont) o v o v v s w0 & RS
2 Fedoral aomual chorges
Trnturost 3600 = 0,035 « s s % s v s a 20
rwxrbization of ohsoluscudce i lepro-
civbion
Fized ports L2605 x 1e39 3 #0UTH 4 6 6 e e 26
iicvable parts 100 x L1a30 x #0835 4 4 e e e 5
TOT..L (Feleral annunl clurZet)e o o o 6 105 160
“ e Fonwrodoral investizeont
Lot v domase 0290 % 1eP0 g0 8 o o siese o 550
TOTLL (ea=Fodoral invest ont) o o o 0 o o ZT0
1] - " -
LLe Hon=Focoeral ammusl chargoes
Intiras 'J)’?)BO x D.O.ELB L T S T TR S T T SR S 1(/
ciortization of obsolescence it dupro=
ciaklon
Load ad danage 5200 x 1a20 3 40006 o e e 2
1 1;}3.’5\?','[',‘. lf‘.l'l(l 2‘)0 X .O:_;- * & ¢ 8 e & * (,"
“odntonnne e and oporction
Comercte 831935 x 130 % 0L v 4 4 o 4 0 4 27

T tal rnual cnst

- 501.

Grtes and mnehinerysi00 x Le%0 X o034 o o o
TOT.L (mom=Fodorad snpunl clor;us) o e e

60

I |



(2) Relmont Avenue Bridge, - Three streets interrect

and cross the river on this bridge, which thereby becomes a conduit sbout
120 feet long., It consists of two intersecting srches. The unstreen
nortion, about 62 feet long, is e conerete erch of epbout 1.5 feet radius:
it is in good condition excent thet the bottem of the conduit hes silted
up to ebout the snringing line, The eree of cpening is about 130 squere
feet, The downstresm portion, sbout 130 feet long, conciste of three
brick-lined srches, but only the center srch is cpen for flow., The area
of opening 1s sbout 3% souere fret. Under present conditions this con-
duit ecunnot crrry the desiyon flood of 430D cubie feet per second; n vor-
tion ef the dizseherge would overflow tie ripht sbutment et the entrence
to the condvit erd would not reijoin the river. Afdditionel crrryving

come elty under the bridge is neceerrrve Thie could be obtoined by en-
lerging the onening or by providing rnother opening in the unstroom nor-
tion to connect with one cf the unuscd srches in the lower norticn,
Either would require reconstructicn of preeticrlly the wholc bridge snd
the coet would be excessive, P betteor method of incrersing the cerrying
cenceity would be to increrse the herd on the conduit rnd to vlinins te
the hend losses within the conduit itself. The improvemoent recommondnd
pronoses conerete wells 6 feot high; thess would provide rbout 17 frot
of herd on the conduit vntrrnee, Herd lesscs within the conduit could
be grestly reduced by clenning out the silted portion fnd lining the en-
tire length with & inches of concrete, Prener forming of concrete at
entrence rnd exit to reduce lossee st those neints end reduced friction
lses in the conduit would reduce the herd loss to mbout four-tenths of
its nresent voluc., ™ith the oromeced imorovemert the design flood of
290 cuble feet oer second conld pese throush the condult snd ¢ froc-
torrd of 1 foot would be mrinteined on the entrrnce nall, A detrilod

estimete of the cost of this improvement follows:

- 502 -



COST ESTIMATE FOR IMPROVEMENTS TO FELMONT 2VENUE BRIDGE

TOTAL CORT

ITtem Tnit
No. Ttem Mfunntity cost Amount Totel
1. Construction
Streem control . . . . . . Lump sum % 1,820
Errth excavertion, common . U400 cu.vd. 0.50 200
Bnckfill, scmi-compreted . 260 cu.yd. 2.7% 200
Concrete, wrlls ond footings 500 cu.yd. 25.00 12,500
fteel cheet-piling « « « 1,600 lin.ft, 1.00 1,820
Miscell~necous dreinsg ., . + 150 lin.ft. 5.00 750
~17,770
Contingenciecs «ve v v o o v v o 0 o o 27 3,460
L\,
Engincoring snd overherd o« « o o o 4 159 3,120
TOTEL 4 4 v o 0 v o o m e s e e e e e e e T 423,850

2. Rights-ofewry rnd lend

Tend . . . . . + + « & « « « Lump sum 960
Legel, ovirhced, end gencrrl cxpense 20% 190

TOTAL v v o v v v v e e e e e e e e - 1,150

3. Grend totel crnitel cost o 0 0 00 0w 0 s e e e 25,000

ATHUAL COST

Ttem
No. Ttem fmount Teotrl

i, TPederrl investment

Construction 17,270 » 1.38 . . 4 « « + « + .« « 22% 850
TOTAL (Federel investment), |, ., . . . . . . 23,850
Srmme——

v

. Federel ronurl cherges

Tnterest "P%,850 » 0,035 830
Amortizrtion of obselescence rnd denr: -
cirtion
Fired prrts 517,270 ¥ 1.38 ¥ 0076 180
TOTAL (Federel ennuel cherges)e o 0 o 0 o - $1,010

%, HNon-Fedcrel investment

Lend rnd demege 960 2 1,20 0 0 i v i v v 4 e e . ]
TOTAL (non-Fcderrl investment). . . . . . . .

150

-

!

L+ Won-Federrl rnnurl chirges

Intercst %1150 x 0.0U5
imortizretion of obsolescenec and depreeirtion
Lend end demrge 5960 x 1.20 x 0056, & v v 4 4 &
Tex loss on 1rmd 360 X oD%, v v v v v b s e e e .
Meintenrnee ~nd oncretion
Concrete 312,500 x 1.38 x .01, v v v v v 4 v+ &
TOTAL (non-Federrl rmnurl chnrges)

Qe

. i i ]
ro ‘B(} !
(@]

5. Totﬁl f’nnurl cost P s & o+ B % B 8 & * s & e 8 s s+ a 1‘,’;50




(3) Buy Statc Thread Compuny Dam. - The right banlt im-

mediately upstrean from this dum is approximntely nt Elevation 78. The
water surface for the desipn flood of L1200 cubic feet per second would
rise to BElewstion 80,5 above the dam. Any fluood water escaping at this
point would flow down ¥ill Street and would not rejoin the river. &
conerete wall ot this point would eliminate this hazard. The prollem
ot this dom is complicated Ly the necessity of instling a new heudgate
in addition to reinforced concrete {fecing of existing walls. Plan and
details of the propssed improvements are shown on rPlate Yoo 115, 4 de-

tailed estimate follows:
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COST RSTIV/TE WOR TMPROVEFNTE MNEAFR THE RAY STATH THUEAD CQMOALY LAV
TATAT e
Ttem Urit
No. Ttem Tuentity cost tmount Total
1. Constructinn
Stream contrel . . 4 . . e 4 4 4 & + s » . Lunn sum FTT
Ferth execsvation, comron . . . . 140cu,.yd. 2.40 60
Esrth excevetion, rcck borrew TOcu.yd,  A.00 ~h0
Packfill, cemi-compacted . . . . 1{dcu,yd, Q.05 Lo
Femovel ol ervisting conecrete
structures o . v v 4 4 4 e 20cu.yd. /.00 80
Conerete, v»1ls and footings . . 1FGcu.vd. 16.00 2,000
Concrete, onte strueture « . . . J0cu.vd, ©7,20 1,829
Feinforcerent steel. o . o . . 57,750 1h, .08 1,%60
Gate end owersting machinery o . . . . . Lumn sum 8,200
"iscellenicus metel work o o 4 4 0 . o Tumn sum 1,200
Clesning Ul & 4 v s v v 0 v 4 0 e e e e Lum» sum 200
(T,-'_ 0
Comtingencier o o 4 v 4 v v 4 a e o4 s ~0% 2,120
Frrinecrin: snd overheed o v v v ¢ v v s 157" 7,800
TOTAL v v o 0 6 o e v e s 0 s e e e e 371,599
Ze Righte-of-wey rnd land
Tend & . . L . U0 e e e e e e e . o Lumn gum L20
Legel, overherd, erd cemerrl evpense o . . 3 Eo
Totnl - 500
4. Grand totel cenitel cost 20,000

iy
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ANNUSL COST

Ttem
Neg. Item Amount Totel

1., Federsl investment

Construction 315,579 x 1.38 . . . .+« + + « + « 21,500
TOTAL (Federel investment). . o « v o « o o o 21,500

)

+ Federsl]l snnuel chrerges

Interest "21,500 » 2,935 . v o . o0 . . . e . 782
fmortizetion of cbeolescence and deoreciation .
Tired parts “6579 x 1.38 x 0278 « v v« v 4 . €9
Yoveble merts 3000 x 1.38 x JOZFL . . . . . Li
TOTAL (Federsl annual cherges). o o o o . . 17761 1,263

%. DMNon-Federsl investment

Lend snd ﬁﬂmﬁge ‘+"\O x 1.20 « 4 & = B 2 s % ¥ s Fjoo
TOT/I (non-Federnl imvestment), « + « + o+ & 09

iy Non-Pedernl ennual chrrges

Interest £500 x 0.0L5 . . v v . v v v v v W w 20
fmortizstion of chrolescence ond denrecistion .
Lend end damege 420 x 1.72 x .00%6 . . . . . o
Tex loss on Innd U202 w0% & v v v b e e e e e e 1~
Meintennnce and onerction
Conerete 15,167 x 1,38 x .01 . . . « . . . .., 71
fetes and mechinery 9000 x 1,78 » ,0% . .+ . . 275
TOTAL (norn-Federrl ennuel chsrges) + + o« . 1,89
5, Totel annurl cost 1,740




d. Conclusions. - Tmprovemsnte et these three locations ore

A

considered necessrry since the levee system ot Springfield cenrot pro-
vide complete protection to foringfield unless the hrzard of flooding
from Mill Rivsr is5 elimineted.

Q. PIMNSTEL, CONNECTICUT.

e, Deseription, = The recceh ctudied extends from Clock Shop

—

Drm on the Still River (dreinege sres L2 courrs miles) to Lrke Strect
Bridge on the Med Piver, ¢ totrl diztrnce of nbaut two miles. Clock
Shon Dsm, erest elevetion 687.%, cortrels flood eleveticons <& £rr rp the
confluence of the Mnd end Still Rivere. In this [[D00-foot resch the
river ir feirly streight rnd flet vdth ¢ necrly uniform width of rbout
7% feet between the wells, which line 20 percent of the totrl benk length.
The le £ benk, rdjoining Worth Mrin Street, is steep with orecticolly no
overbenk cheunel during floods. The right bHenk is flctter osnd hrs on
overbenk chenncl less then 290 feet wide even in extreme fleopde. Moune of
the three bridges thrt cross the Still River in this resch rugments
floods. PFrom the conflucnce of the rivers to Leke Strect Bridge, ''ed
River rises 6 foct in e distence of 6200 feet. In much of this rorch
the river is confined betreen walls only /0 to &2 fect conrt, Over-
henging houses and grrrges cnerosch on cven this nrrrow spece, rnd in
five ercer uildings comnletoly bridge the streem,  Two unused dems,

five low bridges, and a debris-filled chenmel sugment the flood hazard
in this reach. Plen and prefile of thir resch sre rhown on Plete No.
116, fbove “insted, water from Yod River is diverted into Pugg Rrook
Peservoir {water mres LE mcres) end Crystel Leke {350 ecres) for water
supply. Overflow from the letter fiows into Eighlend Loke (wster nres
190 seres) which is comtrolled for nower. The outlet from Highlend

Lake enters Mad River juct rbove leke Street Bridge. Storage in these

three lekes slightly reduces flcod flows through Vinsted.
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b. Problem. - In nest floods of record, notarly these of 1927,
192&, snd 1028, the constriction et (lock Shoo Tirm hes brcked wetor un to
the confluence of Mad and Still Rivers., The dam is of gravity section,
built on projecting ledrpe. There +ro noe fleshborrds, [lood petes, or

other devices for lowering flood elcvstione unstresm. A building four
storics high, connecting 3ilbert Cleock Comnany buiidings on both sides

of the river, bridger the river a chort dictence downstreem from the dem.
The flood of Sentember 1938 narrlyv resched the boltom chord of this bridese;
for higher discirrges the limited #rov hetveen the hottom chord rnd dem
crest would enoreoeiebly incresse flood heishha upstreems ™ith stil)l higher
dischrrges the control would shift to the " rllins ®treet Rridoc 100 foot
downstreem, a stone srch with en v o of 035 gquore foet,  The flood
nroblem is not soriour om tre £till Piver; the Ailbert Clock Comnrny r n-
neers to be the itom most likely to euffir flood demege rnd it hes suf-
fered so little in pret floods thet no steoe have becen teoken to instrll
flerchborrde or flood geteos on the dnm.  From the confluence of ¥rd end
Sti1ll Rivers to Lake 3Stroct, flood drmrpgrr heve been more scrious becousc
of the previcusly menticned encrorchments on theo streem bheds At least
twice during recent yesrs, in 1327 snd 1938, flood watzrs cseencd into
¥ein Btreet rt £ point just above the constriction crurcd by Winsted

Yotor Selcs Grrege, causing emsldereblc demepe,  Three of the five doms
which were ioe~ted on this rereh - f river in 19%3 hrve since boen reroved,
thereby lescenirys the flood hecard in their vieinity, but the chennel is

so chnked thet sech hridge and bulldivg nercss the stresm remeine 2 no-
tential demsge noint.

c. TFlood control »lens investisrted. - (1) Storage, - The

presence of Highlend end Crystel Lekes on a tributary enterin: the Mad
River just above "insted suvgezts the possibili tv of storing encugh flood

flow in them to reduce effectively the flo~d neesk dischhrge. Hovever,



the dreinsge sree of these two lakce is only sbout 7 of thlie 372 square

miles of dreinege ares nbove ™insted, end camnlete control of these

s
lakes would heve lowered the September 10328 crest dischrrge only 22
percent in Winsted. Since the water erer of the lakes exceeds one squere
mile, there is at present sufficient naturel storsge in the lskes for
their own dreinege sres. The possihility of diverting flood flow from
the upper Med River inte these lakes has been considered. The existing
tunnels, origineliy built to divert water for muniecipsl use from the
Med River into these lakes, sre insufficient to divert sny spprccisble
flood flow., The other slternstive would be en ranennive ride-hill crnal
tbout ¢ mile long. The cost of such o censl would be nrehibitive, 2An-
nerently flocd flew from Med Eiver connot be diverted into Highlend Leke
cxcept 8t m cost out of onropertion to the benefit secured, Exeminetion
of topography elsewhere shove "insted reveels no site on the Med River
suiteble for s flood control reservoir, The velley is seo steen thet
edeque te storage conld be obtained only with s high dem ot excessive
cost.

(?) Diversion. - It is poseible to divert flood flows
from Mod River to Still River by e tunnel thrt entirely sveids the present
raturel chennel through the centar of Tinsted. The prowoscd diversion
line runs directly east frem the conflucence of Med River snd Indian Mendow
Rrock,The line of diversion would be about 600) feet long, snproximately
LO percent of the cxisting ehenancl length, The topogrenmhy tnd the sveil-
rble drop of over 100 feet in weter surfecc faver s pressure condult. A
nreliminary study indicetes thet of the totel 6090-foot length of diver-
sion only LLOO feet would need to be dug es e tunnel, the remainins 1600
feet being sn onen cut. “ith a P0-foot dismeter horseshoe tunrel and o
diversion dem to rnise the water surfece to elevation 81%,0 st the polnt

of diversion st Med River end Indian Mendew Rrook, the conduit could



carry slightly over 16,000 cubic feet ner second, thus e ffording com-
nlete protection to Winsted egeinst the meximum nredicted flood of the
Mad River. Preliminerv estimptes indicete that the cost of such r» diver-
sion charn<l would fer exceed the bensfits,

(3) Chennel improvement. - A brief exsminction of the

Med and Still Rivers indiecstes thet by clearing cut the river channel,
the flood hazerd would be greetly reduced. This wrs recognized in "in-
sted end # flood control comrittee, formed e fter the 19%6 flood, recom-
mended thet the unused dems on the river be removed snd the channel
cleared. Since then two dems heve becn remeved, Te be effcetive, the
improvement plen must include removel of the remsining dams snd the
deepening end streightening of the channel. The river is considered in
two reaches,

{a} Improvement in Zone A, - Flood stages in the on-

tire downstreem reech, %one A, epre tt present controllcd by the spillway
of Gilbert Dem. The resch ertends un to the Case Avenue T'ridge. The
improvement studied included:

1. Lowering the permrvint creet of Gilbert Iim 4 feot,
present nocl helght being mainteined bv flashbosrds.

2. Excevation of s travezeidel chennel in €till River, with »
50-foot bottom widthk end 1 on 2 side slopes. This
chenrel would be s0 pleced thet no underpinning of
exlsting walls would be required.

3. Excavetion of £ trepezcoicel chmnnel in WMed Tiver with
averege bettom width of 25 feet and 1 on 7 side slopec.
The bottom width veriee from 20 to 30 feet to avoid
underpinning of existing wells,

4. Removal of one £-1/7 story frame tuilding nbove Rowley
Street Bridge to widen the channel et thirs point from
33 feet to 50 feet. Elimination of bend in river nesr
foot of Welnut Street.

This improvement would lower the stesge of & flood egual in megnitude to

thet of September 193 about six feet in the viecinity of Rowley Street.

The resulting svernge ennuel benefits would be 31900, The totel esti-
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mated cost of the imfrovement would be $169,000 with anraal charges of
$11,600, Since the .;atio of benefits to costs is 0.16, channel improve=
ment in Zone A is nt economically justified.

(v) Improvement in Zone B, - In the upstream reach,

Zone B, the slope is so steep that flood stages at any point depend on
the next obstruc’.ion downstream. The imorovement plan studied included:

l. lwemoval of Maden & Kelley Dam and New England Knitting
Company Dam,

€+  Excevation of a trapezoldal channel with average bottom
width of 25 feet and 1 on 2 side slopes. The bottom
width varies from 22 feet to L2 feet to avoid under-
pinning of existing walls,

3. Underpinning piers on which warechouse at Statilon 88+00
is built,

4. Riprapping trapezolidal channel except where channel is
‘ in rock.

This imr rovement would lower the stage of a flood equal in magnitude to
that of September 1938 about 11-1/2 fect on the upstream side of Winsted
Motor jales Building. The resulting average annual bencfits would be
$12,000, The total estimated cost of the improvement is $137,000, with
annual charges of $8600, Since the ratio of benefits to costs is 1,40,

channel improvement in Zone B is economically justified. Detailed cost

estimate follows:
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COST ESTIVATE OF WINSTEL CHANFEL IMPROVIMENT - ZONE B

TITAL CORT

Ttem Unit
No. ITtem Muantity Unit cost Amount Totel
1. Construction cost
Commen excavetion . . . o 16,000 cu.vd, = 2,50 40,000
Yock excavetion . . . . . 6,200 cu.yd. R.00 30,000
Riprap, hsnd-pleced . . . 4,000 cu,yd. “5.00 20,000
Rubble mesonry wrlls . . 730 cu.yd, 10,00 7,000
i
Contingencies + « . . . . 207 13,400
s
Engineering end overherd . . . . . 15% 17,600
TOTAL . « C e §131,000
. Pelocction of reilrocds end utilitics . s e s Kone
5. Righteg~nf-way rnd drmeges
Lend o 4w v s o v v v o o+ 5 Beres Lump sum E20
Viater righte, develoned o+ & v v & o « & Lump sum 2,000
{:’
Legrl, overherd, rnd general expense . . 200 E00
TOTAL . « v e s %,000
Lo Highway relocation « « o« « ¢« v v « + » & . e e Yone
%, Grend totsl erpite]l cost 177,000




ANDUSL COST

Ttem Totel
No. ITtem Init coet Amount cost
l, Tedersl investment

Construction costs v o v o ¢ v o « = &« « . 21%4,000
Intercet during construction . « .+ . . . . g
"'OT.’\L (V(}derf‘l inVes‘tm(.I’lt). I . 1_7‘_{\[,500
2. Federnl snnusrl chrrges
Intercst o o o o 4 & o o o 131,000 x 2.0%5 . Iy, 700
tmortizetion of ohsolvscence
rnd deovrceintion 134,700 » 0.9076 . . . . 1,000
Meintenenee end onerstion o & v v 4 4 w4 . 0
TOTAL {Federsl rnnurl chrrges) -, 700
Zs Non-Federsl investment
Construction cost .+ . ¢ o v v ¢« ¢« . . . 2
Fights-of-way and demoies v v 4 0 s v 4 s . 5,000
TOTAL (non-Fecuerel iuwcstment). o . . . %,000
lis Mon-Federel ernurl cherpgoes
Intercet 2,700 » 0,005 . . 0 0 . . .. . . 109
Amortiz-tion of oreclescence -rd
dewreciotion 3,000 x 0.0056 & . . . . . . D
Yeintenence ond onerstion 124,000 ¥ 0,07 . 2,700
Tr» loss on lend 2,000 » 2,075 . . o . . . 100
TOTAL (non-Federel ronuel cherpes). . ~,900
Be Totrl rnnurl €08t v v 4 v 4 4w v s . e . 5,600




d. Local participation. - Locel interests should bear the

cost of lands, damages, and rights-of-way. Local interests have indi-
cated informelly that a portion of the cost mipht be provided by them
although funds are not immediately available from the town.

e. Conclusion, - Flood control proteetion for Winsted by
means of a diversion chammel or by storage sbove the eity can be obtained
only at excessive cost. Protection channel improvement on the Mad River
is economieally justified in Zone B. A contribution by local interests
of 20 percent of the construction cost, and all lands, demages, and

rights=of'-way is werranted.
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